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CONFORMATIONAL PREFERENCE
OF SOME NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

Khodov I.A.}?, Efimov S.V.!, Belov K.V.2,
Klochkov V.V.!, Kiselev M.G.?

! Kazan Federal University, Kazan, Russia
2 G.A. Krestov Institute of Solution Chemistry of Russian Academy of Sciences,
Ivanovo, Russia

To understand the pharmacological properties of nonsteroidal anti-
inflammatory compounds, knowing of their molecular structure and conformational
preference is necessary. In this work, we consider two widely used anti-inflammatory
drugs: ibuprofen and mefenamic acid.

Ibuprofen is a nonsteroidal anti-inflammatory drug used in treatment of
osteoarthritis, rheumatoid arthritis, and other diseases for pain relief and alleviation of
fever. It has an outstanding biological activity among substituted phenylalkane and
alkene acids. Commercially available ibuprofen contains a racemic mixture of both
enantiomers, from which only the S(+) form is pharmacologically active. The
inactive R(—) ibuprofen, however, may undergo a unidirectional chiral inversion into
the active S(+) form in vivo [1]. Early we are investigated the solution of an anti-
inflammatory drug ibuprofen in chloroform Dby nuclear magnetic resonance
spectroscopy 2D NOESY. Since ibuprofen is known to exist as an ensemble of
different conformation structures, atom-atom distances are averaged over the
ensemble. To compare experimental and calculated distances, three models of
averaging were concerned. Our data allowed to determine the dominant conformers
of ibuprofen dissolved in chloroform. The population of conformers in the saturated
solution leads to a certain crystal morphology formed within the nucleation process

[2].

Mefenamic acid is a nonsteroidal anti-inflammatory drug used widely as an
antipyretic, analgesic and antirheumatic drug, and which is also indicated for pain
related to menstrual disorders. This compound is a potent prostaglandin synthetase
inhibitor, commonly used as an analgesic antipyretic agent. We are used the same
NMR 2D NOESY approach whine like for ibuprofen for obtained of the atom-atom
distances. But in this case we investigated the solution in DMSO because for
mefenamic acid is characteristic of low solubility in chloroform.

Experimental 2D NOESY data and X-ray results are compared to elucidate the
nucleation mechanism. Influence of the spin diffusion effect on the accuracy of
determination of conformational distribution is discussed.

1. Khodov L.A., Efimov S.V. Klochkov V.V., Batista De Carvalho L.A.E.
Kiselev M.G. (2016) Journal of Molecular Structure, 1106, 373-81.

2. Khodov I.A., Efimov S.V. Klochkov V.V., Alper G.A. Batista De Carvalho
L.A.E. (2014) European Journal of Pharmaceutical Sciences, 65, 65-73.
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KOH®OPMALIMOHHBIE NNPEJAITOYTEHUA HEKOTOPBIX
HECTEPOUJHBIX ITPOTUBOBOCHAJIMTEJIBHBIX CPEJICTB

Xoznos U.A.%, Edumos C.B.", Benos K.B.2,
Kinoukos B.B.l, Kucenes M.T.2

1 . .
OI'AOY BO Kazanckuii ¢penepanbhblii yausepcuret, Kazanb, Poccus
2
denepanbHOE TOCYAAPCTBEHHOE OI0/DKETHOE YUpexkKAeHUE HAayKH IHCTUTYT XUMHUH
pactBopoB uM. I'.A. KpecroBa Poccuiickoii akagemun Hayk, FMiBanoBo, Poccus

Jns MMOHUMAaHHMS (hapMaKOJIOrHYECKUX CBOMCTB HECTEPOUTHBIX
POTHUBOBOCIIAJIUTEIBHBIX COCMHEHUH HEOOXOJAMMO 3HaTh HUX MOJEKYJIIPHYIO
CTPYKTYpY M KOH(OpMAIMOHHBIC TMpeanodTeHus. B maHHOM paboTe paccMOTpEHBI

IBa  W3BECTHBIX  IPOTHBOBOCHAIUTENBHBIX  JIeKapcTBa - HOynpodeH W
Me(eHaMUHOBAsI KUCIIOTA.
NoynpodeH - HeCTepOMAHOE NPOTUBOBOCIAIHUTENHFHOE JIEKAPCTBEHHOE

CPEICTBO, KOTOPOE HCHOJB3YyEeTCd MpPHU JICUCHUU OCTEOapTpUTa, PEBMATOMIHOTO
apTpuTa U Jpyrux 3a0oJyieBaHUI Mg CHATHS Ooyin U oOnerdeHus: nuxopaaku. OH
oOnmagaer  Xxopomed  OWMOJIOTMYECKOM  aKTUBHOCTBIO  CPEeIM  3aMEILIEHHBIX
(deHmIaIKaHOB W alKEHOBBIX KuciaoT. Kommepueckw HOCTymHBIM uOympodeH
COJICPKHUT PAIEMHUIECKYI0 CMECh 000X YHAHTHOMEPOB, OJHAKO TOJBKO S (+) hopma
sBisieTcst  (hapMakosiorndecku aktuBHoW. Kpome Toro HeaktuBHas R (-) dopma
noyrnpodeHa MOXKET TMOJABEPraThCsl OJHOHANPABICHHON XUPATbHONW HWHBEPCHH B
aktuBHyr0o S (+) -dopmy in vivo [1]. B pganHO# paboTe OBUIO TPOBEICHO
UCCIIeIOBaHUE pacTBopa uMOymnpodeH B XJIopodgopMe ¢ MOMOIIBI0 CIEKTPOCKOIIHH
AIEPHOTO MAarHUTHOro pe3oHaHca. IlockonbkKy u3BECTHO, 4YTO UOyIpodeH
CYIIIECTBYET KaK aHCaMOJb pa3IMYHBIX KOH(GOPMAIIMOHHBIX CTPYKTYpP, TO UCKOMbBIC
aTOM-aTOMHBIE PACCTOSIHUSI YCPEAHSIIOTCA 1o aHcamOmoo. s  cpaBHEHHS
OKCIIEPUMEHTAJILHBIX W PACUYCTHBIX PACCTOSHUN OBLTH PAaCCMOTPEHBI TPU MOJCIH
ycpenHenus. Hamm ganHble TIO3BOJIWIM ONPEISIUTh JOMHUHUPYIOMINE KOH(OPMEPHI
uoynpodena, pacTBopeHHOro B xjopodopme. 3aceleHHOCTh KOH(POPMEPOB B
HACBIIIICHHOM pPAacTBOpPE TNPUBOAMWT K OMNPEACTEHHOW MOPQOJIOTHH KPUCTAIIIOB,
oOpasyroleics B mpoliecce Hykieanuu [2].

MedenamoBast ~ KuCIOTa -  HECTEPOHMIHOE  MPOTHBOBOCHIAIUTEIHHOE
JICKapCTBEHHOE CPEACTBO, IIUPOKO HCIIOJIB3yeMOE KakK JKapOIOHMKAIoIIee,
OoseyTossiolee M MPOTUBOPEBMATUUECKOE CPENICTBO, U KOTOPOE TAKXKE MOKa3aHO
JUIsE JiedeHus OOJM, CBA3aHHOW C HAPYIICHUSMU MEHCTPYaJbHOTO IMKJIA. JTO
COCIMHEHHE SIBJISIETCS CUILHBIM WHTHOMTOPOM MPOCTATJIaHIUHCUHTETA3bl, OOBIYHO
HCIOJIb3YEMBIM B KauecTBe 00€300JIMBAIOIIErO KapOMOHMKAIOIIETO cpeacTBa. Mbl
ucnionbdyem ToT ke nonaxon SAMP 2D NOESY, uro u ans ubynpodena, s
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MOJIyYeHHUST PACCTOSTHUM MexXay aromamMu. Ho B maHHOM ciydae Mbl HCCIIEOBAIA
pactBop B JIMCO, motoMy 4TO aiisi Me(EeHAMOBON KHCIOTHI XapaKTepHa HH3Kas
PacTBOPUMOCTH B XJIOpOopMeE.

[IpoBeneHo cpaBHeHHE »HKcrnepuMeHTanbHbIX JaHHBIX 2D NOESY wu
PEHTTEHOCTPYKTYPHOT'O aHau3a ISl BEISICHEHUS MEXaHU3Ma 3apokIeHus. B nanHoi
pabote oOcyxnaercs BiusHue Odddekra cnuHOBONH aUBPY3un Ha TOYHOCTH
ompeneneHusT  KOH(POPMAIIMOHHOTO  pachlpelesieHHs. MeXaHu3M  HyKJIealuu
M3YyYaETCAd Yepe3 CPABHEHUE HKCIEPUMEHTAIBHBIX HAHHBIX CIEeKTpockonuu AMP
NOESY wu peHTreHOBCKOH AU paKIIUN.

1. Khodov I.A., Efimov S.V. Klochkov V.V., Batista De Carvalho L.A.E.
Kiselev M.G. (2016) Journal of Molecular Structure, 1106, 373-81.

2. Khodov ILA., Efimov S.V. Klochkov V.V., Alper G.A. Batista De Carvalho
L.A.E. (2014) European Journal of Pharmaceutical Sciences, 65, 65-73.

PaGoTa BbINONIHEHA 3a CUET CPEJCTB CyOCHIMM, BBIJICICEHHONW B paMKax
rocygapctBeHHoit  moanepxkku  Kazanckoro  (IIpuBospkckoro) — ¢emepaibHOro
YHUBEPCUTETA B IEJISIX TMOBBIIMICHUS] €r0 KOHKYPEHTOCIOCOOHOCTH CPEIUd BEIYIIMX
MHUPOBBIX HAyYHO-00pa30BaTEIbHBIX IIEHTPOB.

SPATIAL STRUCTURE OF THE COMPLEX OF AMYLOID PEPTIDE Ap13-
23 WITH Mn?" AND Co? BASED ON NMR DATA

Abdrakhmanov R Zh., Blokhin D.S., Usachev K.S., Klochkov V.V.
Kazan Federal University, Kazan

In this paper, the interaction of a fragment of beta-amyloid peptide
AB1323 With Mn?* and Co?* ions is considered. The interaction of APi3.,3 With a metal
ion was studied using modern NMR spectroscopy methods. NMR spectroscopy data
obtained to date for beta-amyloid and its fragments state that the peptide in the
aqueous solution has an unordered conformational state, and in the medium the
imitating biological membrane assumes the structure in the form of an a-helix [1].
Fragment A3 23 contains the supposed center of aggregation [2]. The study of APs.
25 With Mn** and Co?* ions will give us information on the interaction of the AP
peptide with metal ions. The experiments were performed on 500 MHz NMR
spectrometer (Bruker, AVANCE 11-500).

Manganese complexes. An increase in the concentration of the manganese
salt to AP1303 causes a selective and progressive broadening of the NMR signal lines,
and an increase in the proton relaxation time is observed, which allows observing
amino acid residues that have a non-vanishing dipolar or scalar interaction with the
electron spin of the Mn?* jon. The most noticeable disappearance of signals in one-
dimensional *H NMR spectra, at high concentrations of Mn** ions, was observed in
the NH region of the amino acid residue of aspartate D23 [3]. Conformational search
module implemented in the molecular modeling and computational chemistry
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